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[57] ABSTRACT

A ball screw and nut mechanism includes an elongated
cylindrical screw having an outer helically threaded
surface which extends through a cylindrical opening
formed through a nut having a complementary helically
threaded surface. A plurality of balls are disposed be-
tween the screw and the nut, each extending partially
into both of the complementary threads to provide a
rolling engagement between the screw and the nut. A
load lock is provided to prevent the nut from moving
axially relative to the screw when the balls are not
present in the threads. The load lock includes a wire
member which is generally helical in shape, having a
pitch which is approximately equal to the pitch defined
by the cooperating threads. The wire member 1s
threaded partially through the threads, but does not
normally inhibit rotation of the screw relative to the
nut. The wire member is formed having a tang portion
on one end thereof. The tang portion is adapted to be
received within one of a plurality of recesses formed In
an end face of the nut when the wire member is
threaded therein. The cooperation of the tang portion
with the recess functions to retain the wire member in
position within the nut.

6 Claims, 1 Drawing Sheet
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LOAD LOCK FOR BALL NUT AND SCREW
MECHANISM

BACKGROUND OF THE INVENTION

This invention relates in general to ball nut and screw
mechanisms and in particular to an improved structure
for a load lock adapted for use with such a ball nut and
screw mechanism.

The ball nut and screw mechanism is a well known
device which is adapted to translate rotary motion into
linear motion. Such a mechanism typically includes an
elongated cylindrical screw which extends through a
cylindnical opening formed through a nut. The outer
surface of the screw and the inner surface of the nut are
formed having complementary helical threads which
are generally semi-circular in cross section. However,
the outer diameter of the screw is smaller than the inner
diameter of the opening formed through the nut. Thus,
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the outer surface of the screw and the inner surface of 20

the opening formed through the nut do not engage one
another. Rather, a plurality of balls are disposed be-
tween the screw and the nut. Each ball extends partially
into both of the compiementary threads formed in the

screw and the nut so as to provide a rolling engagement
therebetween, similar to a ball bearing.

Typically, the screw is connected to a source of rota-
tional power, while the nut is secured so as to be non-
rotatable. Thus, when the screw is rotated, the nut is
moved linearly relative thereto. In some instances, how-
ever, the nut is fixed to be stationary, and the screw is

moved axially as it rotates. In either event, because of

the rolling engagement of the balls with the screw and
the nut, such hinear movement of the nut or screw is
accomplished with very little friction. However, as the
screw is rotated, the balls roll throughout the threads
formed in the nut. To accommodate this, it is known to
provide a means for permitting the balls to circulate
from one end of the nut to another in an endless loop.

25

30

35

This ball circulation means typically includes a pair of 40

apertures formed through the nut and an external tube
extending between the apertures. The apertures extend
radially through the nut into communication with the
ends of the threads formed therein. The tube has end
portions which extend into the apertures. The tips of the
end portions of the tube may be formed having integral
deflectors which guide the balls into and out of the
threads. Thus, when the screw is rotated, the balls roll
through the threads toward one end thereof, into one
end portion of the tube disposed in one of the apertures,
through the tube, out of the other end portion of the
tube disposed in the other one of the apertures, and into
the other end of the threads.

So long as the balls are retained between the nut and
the screw, the ball screw and nut mechanism will func-
tion normally. However, it is known that the mecha-
nism can fail if the balls are removed from between the
screw and the nut. Most frequently, this occurs when
the external ball circulation passageway is accidentally
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damaged or removed, allowing the balls to fall out of 60

the mechanism. When this happens, the screw and the
- nut may become free to move axially relative to one
another. As a result, the mechanism becomes inopera-
ble. Also, a load carried by the nut may undesirably
become free to move suddenly and uncontrollably.

To prevent this from occurring, it is known to pro-
- vide the ball screw and nut mechanism with a load lock
which prevents the nut from moving axially relative to
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the screw when the balls are not present. Such a load
lock is preferably designed such that it does not inter-
fere with the normal operation of the mechanism, but
rather only engages the screw and the nut only when
the balls are not present in the threads. Many different
load locks are commonly available for use in ball screw
and nut mechanisms. However, known load locks are
typically constructed from multiple components and, as
a result, are rather expensive and time consuming to
properly install. Thus, it would be desirable to provide
an 1mproved structure for a load lock for a ball screw
and nut mechanism which is simple and inexpensive In
construction and installation.

SUMMARY OF THE INVENTION

This invention relates to an improved structure for a
load lock for a ball screw and nut mechanism which is
simple and mexpensive in construction and installation.

The mechanism includes an elongated cylindrical screw

having an outer helically threaded surface which ex-
tends through a cylindrical opening formed through a
nut having a complementary helically threaded surface.
A plurality of balls are disposed between the screw and
the nut, each extending partially into both of the com-

plementary threads. The balls provide a rolling engage-
ment between the screw and the nut, similar to a bali

bearing. A load lock is provided to prevent the nut from
moving axially relative to the screw when the balis are
not present in the threads. The load lock includes a wire
member which 1s generally helical in shape, having a
pitch which is approximately equal to the pitch defined
by the cooperating threads. The wire member is
threaded partially through the threads, but does not
normally inhibit rotation of the screw relative to the
nut. The wire member is formed having a tang portion
on one end thereof. The tang portion 1s adapted to be
received within one of a plurality of recesses formed in
an end face of the nut when the wire member is
threaded therein. The cooperation of the tang portion
with the recess functions to retain the wire member in
position within the nut. As a result, the wire member is
quickly and easily installed within the nut for use.

Various objects of this invention will become appar-
ent to those skilled in the art from the following detailed
description of the preferred embodiment, when read in
light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an elevational view of a ball screw and nut
mechanism.

FI1G. 2 is an elevational view of the ball screw and nut
mechanism illustrated in F1G. 1 partially broken away
to show the structure of a load lock mounted therein in
accordance with this invention. -

FI1G. 3 is a perspective view of a portion of the nut
and the load lock illustrated in FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, there is illustrated in
FIGS. 1 and 2 a ball screw and nut mechanism, indi-
cated generally at 10, in accordance with this invention.
The mechanism 10 includes a elongated cylindrical
screw 11 having an outer surface which is formed hav-
ing a helical thread 11a. The screw 11 extends through
a cylindrical opening formed through a nut 12. The
inner surface of the nut 12 is formed having a helical
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thread 124 which is complementary in size and shape to
the helical thread 11a formed on the outer surface of the
screw 11. As best shown in FIG. 2, the helical threads
11a and 12a are generally semi-circular in shape. The
outer diameter of the screw 11 is smaller than the inner
diameter of the opening formed through the nut 12.
Thus, the outer surface of the screw 11 and the inner
surface of the nut 12 do not engage one another.

A plurality of balls 13 are disposed between the screw
11 and the nut 12. Each of the balls 13 extends partially
into both of the complementary threads 11a¢ and 12a
respectively formed in the screw 11 and the nut 12. The
balls 13 provide a rolling engagement between the
screw 11 and the nut 12, similar to a ball bearing. Typi-
cally, the screw 11 is connected to a source of rotational
power (not shown), while the nut 12 is secured so as to
be non-rotatable. Thus, when the screw 11 1s rotated,
the nut 12 is moved linearly relative thereto.

As the screw 11 is rotated, the balls 13 roll through-
out the thread 12g formed in the nut 12. To accommo-
date this, means are provided for permitting the balls 13
to circulate from one end of the nut 12 to another in an
endless loop. In the illustrated embodiment, this ball
circulation means includes a pair of apertures 125 (only
one is illustrated in FIG. 3) which are formed through
the nut 12. The apertures 12b extend radially through
the nut 12 into communication with the ends of the
thread 124 formed therein.

Additionally, the ball circulation means includes a
tube 14 extending across the outer surface of the nut 12.
The tube 14 has end portions (not shown) which extend
into the apertures 12b. The tips of the end portions of
the tube 12 may be formed having integral deflectors
which guide the balls 13 into and out of the threads 11a
and 12a. Thus, when the screw 11 is rotated, the balls 13
roll through the threads 11a and 12a toward one end
thereof, into one end portion of the tube 14 disposed in
one of the apertures 125, through the tube 14, out of the
other end portion of the tube 14 disposed in the other
one of the apertures 12b, apd into the other end of the
threads 11a and 12a. A strap 15 1s provided for retaining
the tube 14 on the nut 12. The strap 15 may be secured
to the outer surface of the nut 12 by threaded fasteners
16 extending into corresponding threaded apertures 17
(only one is illustrated in FIG. 3) formed in the nut 12.
The structure of the ball screw and nut mechanism 10
thus far described is conventional in the art.

A load lock is provided to prevent the nut 12 from
moving axially relative to the screw 11 when the balls
13 are not present in the threads 11¢ and 12a. In the
illustrated embodiment, the load lock includes a wire
-~ member 20. The wire member 20 has a generally circu-
lar cross section defining a diameter which is slightly
smaller than the diameter of the ball 13. The wire mem-
ber 20 is also generally helical in shape, having a pitch
which is approximately equal to the pitch defined by the
cooperating threads 11z and 12a. Thus, as shown 1n
FIGS. 2 and 3, the wire member 20 can be threaded
partially through the threads 11g and 12a. However, the
wire member 20 does not engage the surfaces of such
threads 11a and 12a so as to inhibit rotation of the screw
11 relative to the nut 12.

The wire member 20 is formed having a tang portion
20a on one end thereof. In the illustrated embodiment,
the tang portion 20a extends generally radially relative
to the longitudinal axis defined by the helical wire mem-
ber 20. The tang portion 20g 1s adapted to be received
within one of a pair of recesses 21 formed in an end face
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of the nut 12 when the wire member 20 is threaded
therein. To accomplish this, the wire member 20 is
threaded into the nut 12. As the wire member 20 1s s0
threaded, the tang portion 20g is simultaneously rotated

- and advanced axially toward the end face of the nut 12.

After a certain amount of this rotational and axial move-
ment, the tang portion 202 will engage the end surface
of the nut 12. Thereafter, rotational movement of the
wire member 20 is continued, causing the tang portion
20a to slide along the end surface of the nut 12 as 1t
rotates relative thereto. As the tang portion 20a slides
and rotates, the remainder of the wire member 20 is
rotated and advanced axially within the nut 12. Conse-
quently, the tang portion 20a is deflected as the wire
member 20 is advanced within the nut 12. This deflec-
tion continues until the tang portion 20aq is rotated into
alignment with one of the recesses 21, at which time 1t
snaps into cooperation with the recess 21.

The cooperation of the tang portion 20a with the
recess 21 functions to retain the wire member 20 in
position within the nut 12, preventing relative rotation
therebetween. As a result, the wire member 20 1is
quickly and easily installed within the nut 12 for use.

The resilient engagement of the tang portion 20a with

the recess 21 prevents the accidental removal of the
wire member 20 from the nut 12. However, such wire
member 20 can be removed from the nut 12 simply by
gripping the tang portion 20a with a tool (such as a pair
of needle-nose pliers), deflecting the tang portion 20a
out of engagement with the recess 21, and rotating the
wire member 20 in the opposite direction relative to the
nut 12.

In operation, the wire member 20 is installed within
the nut 12 as described above. During normal operation
of the ball screw and nut mechanism 10, the wire mem-
ber 20 does not engage the surfaces of the threads 11a
and 12q with any significant force. Thus, the wire mem-
ber 20 does not inhibit rotation of the screw 11 relative
to the nut 12. However, if the balls are removed from
the threads 11¢ and 12g, the wire member 20 serves to
prevent the nut 12 from moving axially relative to the
screw 11. This is accomplished by the engagement of
the wire member 20 with the threads 11ag and 12¢ in the
absence of the balls 13. Thus, the wire member 20 func-
tions as a load lock only when the balls 13 are not pres-
ent within the mechanism 10.

In the illustrated embodiment, the nut 12 is described
and illustrated as having a single continuous thread
helical thread 12a formed in the inner surface thereof.
For that embodiment, a single wire member 20 is pro-
vided as a load lock. However, it 1s well known that the
nut 12 may be formed having two Or more separate
helical threads which extend adjacent to one another
throughout the length thereof. For those nuts 12, a
separate wire member 20 may be provided in each of
the helical threads as separate load locks. To accommo-
date this, the end face of the nut 12 would be formed
having a sufficient number of recesses 21 for receiving
the respective tang portion 20g, in the manner described
above.

In accordance with the provisions of the patent stat-

“utes, the principle and mode of operation of this inven-

tion have been explained and illustrated in its preferred
embodiment. However, it must be understood that this
invention may be practiced otherwise than as specifi-
cally explained and illustrated without departing from
its spirit or scope.

What is claimed is:
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1. A ball screw and nut assembly comprising:

a screw including an outer surface which i1s formed
having a thread;

a nut including an opening formed therethrough de-
fining a longitudinal axis and an interior surface
which is formed having a thread, said nut thread
being complementary to said screw thread, said nut
further including an axially facing exterior end
surface having a recess formed therein;

a plurality of balls disposed between said screw and
said nut, each of said balls extending partially into
both of said screw thread and said nut thread; and

a wire member including a first portion and a second
portion, said first portion being disposed between
said screw and said nut and extending partially into
both of said screw thread and said nut thread, said
second portion being disposed within said recess of
said exterior end surface. .

2. The ball screw and nut assembly defined i1n claim 1

wherein said nut is formed having a pair of exterior

surfaces defining respective exterior end surfaces, and
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wherein said recess is formed in one of said exterior end
surfaces.

3. The ball screw and nut assembly defined in claim 1
wherein a plurality of recesses are formed in said exte-
rior end surface of said body portion.

4. A nut adapted for use in a ball screw and nut assem-
bly comprising: - |

a body portion including an exterior end surface hav-

ing a recess formed therein; and

an opening formed through said body portion defin-

ing a longitudinal axis and an interior surface
which is formed having a thread, said exterior end
surface facing axially relative to said longitudinal
axis.

5. The nut defined in claim 4 wherein said body por-
tion is formed having a pair of exterior surfaces defining
respective exterior end surfaces, and wherein said re-
cess is formed in one of said exterior end surfaces.

6. The nut defined in claim 4 wherein a plurality of
recesses are formed in said exterior end surface of said

body portion.
* %x * ¥ %
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It 1s certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Claim 3, Column 6, Line 5, change "body portion" to -- nut --.

Signed and Sealed this
Twelfth Day of July, 1994

Antesting Officer Commissioner of Patents and Trademarks

BRUCE LEHMAN




	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

